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Mr.  Chairman,  discussion  of  civil  defense  over  the  past  few  years 
has  been  focused  primarily  on  the  problems  of  protecting  the  population 
from  the  various  effects  of  nuclear  voapo ns  — in  particular,  from 
radioactive  fallout.  Shis  er?hasi3  has  been  natural,  since  it  is  obvious 
that  other  problems  of  national  recovery  from  a thermonuclear  trer  are 
quite  irrelevant  unless  thslquestian  cf  the  feasibility  of  immediate 
physical  survival  can  be  answered  in  the  affirmative,  and  it  is  quite 
likely  that  other  problems  can  be  handled  if  immediate  survival  can  be 
assured.  Ifevertheless,  a3  this  committee  stated  in  its  report  on  last 
year's  civil  defense  hearings,  immediate  survival  is  not  enough.  Un3.ec s 
the  survivors  of  a vox  could  escape  death  from  starvation,  exposure,  and 
disease,  and  then  go  on  to  rebuild  the  nation,  their  "survival"  would 
have  little  meaning.  The  possible  obstacles  to  recovery  resulting  from 
the  effects  of  the  war  on  the  physical  environment  in  vh'ch  recovery 
rust  occur  will  be  discussed  in  the  testimony  of  Ur.  Mitchell  and  Dr. 
Hill.  X have  been  asked  to  discuss  the  economic  aspects  cf  the  recovery 
problem.  There  ere,  also,  important  social,  political  and  psychological 
aspects,  which  X,  as  an  economist,  am  not;  qualified  to  discuss  in  detail. 
But  X will  mention  them  when  they  impinge  on  the  economic  issues  in  an 
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Important  way.  (Vine  to  the  ccmlerity  of  these  problems,  cad  to  the  fact 
that  nary  of  thea  axe  very  inadequately  u^d-rstood,  I can  do  no  more  then 
provide  a rough  orientation  on  the  subject* 

Before  X proceed  X vould  like  to  say  that  X m sleeking  as  an  individual, 
not  as  a representative  of  The  ZVuS)  Corporation  or  the  U.f.  Air  Ibrcc  - The 
views  I m presenting  axe  ry  own  personal  views,  but  X should  .’Mention  the 
fact  that  aach  of  ry  ctator^rt  is  based  on  information  developed  by  ty 
colleagues,  and  by  individuals  in  other  research  organizations  and  in  the 
government.  This  is  a necessary  consequence  of  the  fact  that  X ca  presur.tJ.ng 
a general  survey  and  orientation  in  the  whole  problem  of  economic  recovery, 
rather  than  a detailed  examination  of  ary  specific  nub -problem. 

Let  me  begin  by  trying  to  give  a reasonably  complete  outline  of  the 
whole  problem |of  recovery  frtn  tire  effects  of  thermonuclear  irzr.  to  emphasize 
its  complexity  and  to  provide  a fr cssvork  for  any  discussion  of  the  economic 
aspects  of  the  problem,  i'irsu  let  re  set  forth  the  major  questions  to  which 
ve  would  lil:e  to  have  answers. 


\ 


, , , \ I CZUiZS  I . 

If  the  United  States  i3  involved  in  a thermonuclear  war, 


Can  population  losses  be  held  essentially  to  those  caused 


directly  by  the  war?'  . t 

/Can  the  nation  recover  its  prewar  achievements  in 

a)  political  organisation , 

b)  human  welfare  • v 

c)  production!' 

The  first  question  may  be  recorded  as  dicing  whether  the  sorts  of 
casualty  estimates  that  are  conventionally  made  — the  losses  from  blast, 
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thermal,  and  radiation  effects,  and  the  long  r ’n  medical  consequences  of 
radiation  — ere  really  the  whole  story,  or  vhether  they  yield  a substantial 
underestimate  of  the  population  losses  resulting  from  the  var.  Bote  that  X 
said  substantial,  and  X mean  substantial  in  comparison  vith  the  var  itself* 

It  is  quite  possible  — in  fact  I vould  f.ey  it  is  virtually  certain  — that 
factors  such  as  disease,  starvation,  and  a lover  general  standard  of  life 
Will  produce  effects  on  the  population  that  are  large  by  the  standards  of 
peacetime.  The  question  is  whether  they  are  large  in  relation  to  the  direct 
consequences  of  the  var,  since  policy  choices  are  unlikely  to  be  much 
Influenced  if  they  are  not.  Of  course,  if  the  difficulties  of  the  recovery 
problem  are  to  be  judged  in  comparison  vith  the  consequences  of  the  var 
itself,  it  gees  without  saying  that  those  consequences  must  themselves  be 
judged.  It  is  important  not  to  confuse  the  statement  that  recover  is 
feasiblje  vith  the  statement  that  the  consequences  of  the  var  are  in  any 
cense  "acceptable.”  In  logic,  though  probably  not  in  fact,  recovery  might 
be  feasible  after  a var  whose  consequences  were  totally  unacceptable. 

The  second  question  goes  beyond  mere  physical  survival.  It  asks 
vhether  the  society  that  emerges  from  the  var  can  recover  to  the  point 
where,  judging  by  the  standards  of  our  present  relatively  free  and 
comfortable  existence,  it  vould  be  an  acceptable  place  to  live.  Can 
democracy  survive?  Can  the  moral  values  of  our  society  survive?  Can  the 
economy  recover  to  the  point  where  something  approaching  our  present  standards 
of  living  are  possible?  Will  the  psychological  scars  produced  by  a nuclear 
holocaust  make  a relatively  normal  and  happy  existence  impossible?  Many 
persons  who  are  skeptical  about  the  value  of  civil  defense  are  troubled 
by  these  questions,  rather  than  by  ary  issues  relating  to  the  technical 
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performance  of  shelter  systems.  Their  concern  is  Justified,  for,  over  much 

of  the  range  of  possible  wars,  the  answers  to  these  questions  are  fta  from 

obvious.  The  issues  are  too  complex  to  be  fully  understood,  and  consequently 

there  is  no  possibility  of  providing  answers  that  are  beyond  reasonable 

challenge.  This  does  rot  mean  that  attention  to  these  questions,  and 

research  devoted  to  answering  then,  is  vithout  value.  When  decisions  are 

nade  on  important  issues  of  national  security  policy  in  a world  in  which 
* 

nuclear  war  is  an  lever-present  possibility,  same  answers  to  these  questions 
axe  necessarily  implicit  in  the  decisions  nade.  By  giving  attention  to 
these  problems,  ve  can  at  least  avoid  lasing  our  decisions  on  answers  which 
reflect  sane  gross  misconception  clout  the  workings  of  our  society*  But  no 
amount  of  research  is  likely  to  alter  the  fact  that  decisions  will  finally 
have  to  ce  based  on  a 3 — g*  r.f  foiv.h  or  Fkepuicisn  clous,  she 

basic  strength  and  resiliency  of  -,he  people  and  institutions  of  our  nation. 

Continuing  now  with  eke  ouvli..*  of  ube  problem,  let  us  ezmir.e  the 
range  of  sitxtations  covered  by  the  phrase  ''If  the  U.S.  is  involved  in  a 
thermonuclear  war,"  The  range  of  possibilities  is  wide. 


CaABS  II 

The  Range  of  Situations 


Differences  in 

A.  Military  and  civil  defease  postures 

B.  Circumstances  of  outbreak  of  the  war 


C.  Strategies 


CHART  XXX 
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Trot nee  Different  levels  of 
D.  Casualties 
2.  Destruction  of  wealth 
P.  Organisational  breakdown 

C.  rPoat'.rar->‘6ei,enae  burdens 

H.  Postwar  assistance  or  interference  by  other  nations. 


The  nilitary  and  civil  defense  postures  of  potential  combatant  nations 
obviously  set  the  basic  context  within  which  the  whole  problem  must  be 
examined.  Since  these  can  change  significantly  in  rather  short  periods  of 
time , almost  every  statement  that  is  made  must  have  the  tine  period  of  its 


alleged  validity  attached  before  its  validity  can  be  judged.  But. 


it  is  much  simpler  to  refer  vaguely  to  ::hat  is  likely  to  be  true  for  the 


next  few  years. 


I should  mention  that  throughout  my  tali:  X an  neglecting  some  important 
possibilities  in  the  range  of  nilitary  postures,  particularly  the  possibility 
that  bacteriological  and  cheat  cal  weapons  eight  play  a significant  role.  The 
reason  is  simply  stated:  ignt ranee.  X believe  this  ignorance  is  widely 
shared,  and  X doubt  that  the  possible  effects  of  bacteriological  and  chemical 
weapons  are  known  with  sufficient  accuracy  to  permit  an  evaluation  of  how 
important  their  effects  might  be  on  the  recovery  problem,  liext,  there  is  the 
important  issue  of  hew  the  war  c torts  — whether,  for  example,  it  starts 
with  a surprise  attack,  or  as  a result  of  some  crisis  leading  one  or  both 
sides  to  preempt,  as  a result  of  escalation  from  a limited  war,  or  ary  of 
several  other  ways.  Kov  the  war  starts  has  important  implications  for  the 
amount  of  warning  the  population  is  likely  to  receive  and  for  the  amount  of 
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preparation  that  can  be  accomplished  in  the  last  weeks,  days  or  hours 
bafore  the  var.  Xn  addition,  X should  mention  that  the  time  of  year  the 
war  occurs  has  a crest  bearing  on  recovery  problems.  It  affects,  for  example, 
the  possibilities  for  evacuation,  the  fate  of  honeless  refugees,  and  the 
level  of  food  stocks.  The  enemy's  choice  of  targeting  strategy,  whether 
he  launches  attacks  on  population,  on  strategic  forces  only,  or  attempts 
to  paralyze  our  econccy  tcirporarily  or  permanently,  will  obviously  pose 
quite  different  problems  of  recovery.  X will  provide  some  indications  of 
just  how  different  the  problems  can,  be  later  in  ry  talk. 

Given  almost  any  specifications  of  the  consequences  of  the  var,  it  is 
possible  to  construct  plausible  assumptions  about  the  var  itself  that  vill 
produce  those  results.  At  least,  this  is  true  if  one  considers  the  possible 
changes  in  military  postures  and  ssrare-ic  doctrines  that  could  occur  between 


now  end,  sny,  1970.  The  important  conclusion  to  be  drawn  is  that  it  is 


almost  meaningless  to  ask  whether  give:  civil  deforce  preparations  Vill 


work"  or  whether  recovery  "is  possible. n It  is  clear  that  within  the  next 
decade  or  two,  wars  cbuld  occur  vhere  any  particular  type  or  degree  of 
preparation  might  be  (1)  Ivot  needed.  (2)  helpful  but  not  essential. 

(3)  Essential  for  the  avoidance  of  substantial  additional  population  losses 
and  tor  social  recovery,  (k)  Nbrthlecs,  because  hopelessly  insufficient. 

Xa  deciding  whether  any  given  measure  of  preparation  should  be  under- 


taken, ve  have  to  ask  whether  making  the  preparations  vill  affect  the 
probability  that  they  will  be  needed.  Depending  on  the  .measure  and  the  way 
it  is  carried  out,  I believe  that  this  effect  cun  go  either  direction.  If 
it  is  of  substantial  magnitude,  this  consideration  vill  probably  dominate. 
Otherwise,  ve  must  ask  whether  the  measure  is  a good  buy  considered  as 
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incurs Uhls  xmm  asking  whether  the  range  of  situations  for  which 
the  — —are  woteL?  he  helpful  or  essential  ie  sufficiently  hroad  to  Justify 
the  expenditure.  it  does  not  assn  asking  whether  the  aeasure  viH  be 
▼Suable  la  every  conceivable  war  that  could  occur,  or  whether  a war  la 
which  the  aeasure  would  be  valuehle  is  certain  to  occur;  .no  insurance  policy 
protends  to  cover  every  contingency. 

It  is  clear,  also,  that  the  relative  balance  between  surviving 
population  end  surviving  productive  capacity  has  a very  important  bearing 
on  the  problea  of  economic  recuperation#  If,  for  eatnple,  the  ensay 
concentrates  his  fire  primarily  on  military  targets  and  ve  have  neglected 
to  provide  fallout  protection  icr  our  citizens,  a situation  could  easily 
arise  vhere  tbs  surviving  vaalth  per  capita  vas  greater  than  it  is  row, 
dthoufh  there  vould  remain,  of  course,  the  problem  of  organising  the 
surviving  wealth  and  human  resources  into  a viable  ecorony.  If,  on  the 
other  hand,  vo  have  an  erttensive  system  of  blast  and  fallout  shelters,  and 
the  eneay  attacks  our  cities,  auch  of  our  population  nay  survive  the 
immediate  effects  of  the  war,  but  the  destruction  of  productive  capacity  ray 
sake  it  difficult  to  support  the  survivors  in  the  long  run.  Thus  the 
relative  importance  of  the  problems  of  recovery  ney  be  Inversely  related  to 
the  level  of  direct  population  casualties  in  the  war. 

The  great  534  possibly  overriding  importance  of  Point  F — organisational 
breakdown  — is,  I believe,  increasingly  recognised  by  almost  everyone  who 
has  looked  into  the  economic  aspects  of  the  recovery  problem  in  any  detail. 
Ihny  of  the  important  unsettled  questions  relate  not  to  the  physical  and 
technological  feasibility  of  taking  constructive  actions  which  will  lead  to 
full  recovery,  but  whether  there  is  sufficient  reason  to  believe  that 
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capabilities  vill  exist  tor  recognising  the  possibilities  and  taking  the 
actions.  If  one  speculates  on  how  s coeplete  failure  la  the  recovery  effort 
Mlgrt  occur,  the  picture  one  develops  is  of  a situation  uhere  the  effective- 
ness of  the  federal  gonreruaent  end  may  state  ^ncramnto  is  (greatly  diminished, 
the  hanking  system  disrupted,  tost  surviving  tiros  are  bankrupt,  electric 
power  end  voter  supply  systens  ere  severely  dansred,  and  the  transportation 
net'.rork  "broken  in  many  places  — rr.d  vhcre  fev  survivore  have  the  respor.s*- 
bility,  authority  and  plans  to  do  anything  about  it.  Such  a situation  could 
arise  even  if  the  physical  feasibility  of  recovery  vere  beyond  question. 

The  efforts  that  are  being  made  to  assure  continuity  of  Government  and  of 
mnageoent  of  firms,  to  preserve  the  bashing  system,  to  assure  solvency, 
and  ro  on,  ere  cleerly  a very  important  pert,  of  our  preparations. 

The  expected  character  of  the  international  environment  alter  the  var  — 
is  also  extreueiy  important  and  constitutes  a negor  source  of  uncertainty 
in  evaluations  of  the  recovery  problen.  I'ost  such  evaluations,  including 
ay  own,  assuca  that  attempts  to  support  military  forces  vill  not  be  pushed 
to  the  point  vhere  serious  obstacles  ere  placed  in  the  vcy  or  reorganisation 
and  reasonably  rapid  recuperation.  It  is  reasonably  clear  that  '.he  forces 
do  not  have  to  be  very  large,  by  present  standards,  before  their  support 
becomes  a serious  obstacle  to  recovery.  Thus  the  assuc5>tion  that  the  nation 
vill  recover  rather  than  ream  appears  to  involve  a more  fundamental 
assumtlon  that  for  one  reason  or  another,  a var  would  produce  a substantial 
and  fairly  permanent  reduction  in  the  external  threat.  X do  not  find  this 
assumption  implausible,  but  its  existence  should  be  noted. 

The  question  of  our  economic  relations  vith  other  nations  after  the  var 
vill  also  be  important.  If,  for  one  reason  or  another,  nations  untouched 
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iy  the  'irar  acre  graining  or  unable  to  txede  with  us,  very  heavy  dosage  to 
particular  Industries  raey  neks  rapid  recovery  Impossible  even  if  nuy  other 
industries  CP  relatively  untouched*  Bat  if  we  can  trade  with  nations  that 
escape  involvassmt  in  the  war,  the  problea  of  Irihalanre,  that  is,  of 
"bottlenecks,"  in  oar  surviving  econaay  will  be  greatly  alleviated.  Very 
severe  danan*  to  any  particular  industry  will  then  be  of  relatively  little 
significance  as  compared  vith  the  total  level  of  destruction  of  our  economic 
i-»  sources.  The  prospects  for  recovery  would  be  further  improved  if,  in 
addition  to  trading  goods  of  which  we  have  a relative  surplus  for  those 
.that  ai it  scarce,  ve  could  finance  additional  imports  by  Crewing  on  our  col* 
stock  end  liquidating  our  investments  abroad.  We  ni£rt  have  up  to  about 
?25  billion  vo  dr-rr  on  from  those  two  sources,  el  though  the  feasibility  of 
actually  nuking  use  or  a large  fraction  of  that  amount  if  questionable.  It 
is  conceivable  that  we  night  obtain  assistance  iron  other  cat  ono  in  our 
reconstruction  effort.  But  the  availability  and  significance  of  help  froa 
all  these  sources  are  obviously  dependent,  first,  on  the  pattern  end  level 
of  destruction  in  the  rest  of  the  world,  ard,  secondly,  on  the  postwar 
international  political  situation.  The  latter  presumably  depends  to  a 
considerable  degree  on  our  success  in  Uniting  damage  to  the  United  States, 
and  securing  a relatively  favorable  rllltary  outcome  is  likely  to  be 
conducive  to  success  in  the  recovery  effort. 

With  the  questions  that  need  to  be  answered  and  the  vide  range  of 
possible  situations  in  Bind,  1st  us  low  turn  to  the  pxoblea  of  recovery 
Itself.  It  is  quite  useful  to  divide  the  recovery  period  into  three  tine 
phases,  each  of  which  has  its  distinctive  problems: 
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The  Three  Phases  of  Recovery 

A.  Survival  - Minimize  population  losses 

B.  Reorganization  - Achieve  economic  viability 

C.  Recuperation  - Restore  economy  and  basic  institutions. 

X have  indicated  for  each  tine  phase  the  principal  domestic  problem  facing 


.the  nation.  In  the  survival  period,  vhich  begins  vita  the  first  attack 
and  extends  to  a few  months  after  the  end  of  the  v?.r,  the  principal  problem 
is  that  of  minimizing  the  short  run  population  losses  imposed  by  the  var 
and  he  resulting  destruction  and  disorganization,  hot  only  are  there 
likely  to  be  minions  of  non- fatal  casualties  from  the  blast,  thermal  and 
radiation  effects  of  nuclear  voapons  vro  trill  die  if  medical  care  is  not 
provided,  but  additional  millions  trill  be  threatened  (with  varying  degrees 
of  immediacy)  vith  death  from  exposure,  disease,  thirst,  and  starvation. 

The  resources  and  organization  to  meet  these  threats  so  the  population  mill 
necessarily  be  dratm  almost  entirely  from  areas  that  have  escaped  damage, 
or  have  been  damaged  only  slightly.  And  the  adequacy  of  those  resources 
and  organizational  arrangements  vill  depend  almost  entirely  on  trhat  pro  - 


attack  preparations  have  been  made  to  meet  these  tremendous  problems. 
Dispersed  and  protected  stockpiles  of  medical  supolies,  food,  and  other 
survival  items,  plus  realistic  organizational  arrangements  and  large  numbers 
of  veil- trained  civil  defense  workers,  Trill  make  effective  action  possible. 
Without  the'e  preparations,  millions  vill  die  unnecessarily, 

During  the  reor-anlr.ation  period,  the  major  problem  is  that  of  achieving 
a viable  economic  syGtom.  I vill  speak  on  this  in  detail  in  a moment.  Cnee 


viability  is  achieved,  the  emergency  vill  be  over  and  the  task  facing  the 
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nation  will  be  that  of  restoring  a high  standard  of  living  in  a free  society 
in  which  our  basic  values  are  preserved.  Many  difficult  problens  which  can 
be  postponed  during  the  emergency  must  then  be  faced.  For  example,  a 
permanent  unraveling  of  the  spectacular  tangle  of  property  rights  created  by 
the  war  will  have  to  be  accomplished  somehow,  -hopefully  in  a way  which  spreads 
the  economic  cpsts  of  the  war  over  the  surviving  population  in  a relatively 
equitable  fashion.  Adequate  preparations  will,  of  course,  make  this  much 
easier. 

In  attempting  to  reach  some  fairly  definite  conclusions  as  to  th<* 
ability  of  our  nation  to  cope  with  the  problens  posed  by  all  three  of  these 
phases  of  recovery,  we  have  to  examine  a very  broad  range  of  considerations. 

Vc  have  to  loo’;  at  the  physical  and  technological  side  of  the  problem  --  the 
question  of  what  level  and  pattern  of  destruction  of  wealth  occurs,  what 
the  technological  possibilities  are  for  exploiting  the  surviving  wealth,  hoi; 
much  of  our  farm  land  is  contaminated  vith  Strontium  90,  whether  the  ecological 
effects  of  the  war  are  likely  to  have  major  effect  on  agriculture,  how  the 
general  health  of  the  population  is  likely  to  be  affected  by  the  levels  of 
radiation  in  the  environment  and  by  the  austerity  in  such  things  as  diet 
and  medical  care  that  is  likeiy  to  be  necessary,  and  so  on. 

fflxen  we  have  to  consider  the  organizational  side  — what  private  and. 
public  agencies  will  undertake  the  tasks  of  fire  fighting,  rescue,  maintenance 
of  law  and  order,  medical  care  for  the  injured,  control,  protection  and 
distribution  of  inventories  of  food  and  other  necessities,  and  so  on.  Eiow 
will  the  economy  be  run  during  the  reorganization  and  recuperation  periods; 
what  sorts  of  controls  will  be  necessary  and  desirable;  what  measures  can 
be  taken  to  prevent  the  enormous  confusion  of  property  rights  and  debtor- 
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creditor  relations  from  interfering  vith  the  restoration  of  essential 
production?  And  so  on  through  a much  loncer  list  of  question*.  Sfcese  are 
the  types  of  questions  that  are  treated,  in  General  terns,  in  the  national 
Han  for  Civil  Defense  and  Deforce  Mobilization.  But,  as  this  cocaittee 
has  pointed  out,  that  document  does  rot  relate  the  delegations  of  responsi- 
bilities it  makes  and  the  :r-?.  ■ rd  policies  that  it  sets  forth 

to  any  assessment  of  the  capabilities  of  the  designated  agencies  to  achieve 
the  objectives  and  carry  out  the  policies.  Finally,  ve  have  to  consider  the 
broad  problem  of  the  social,  political  and  psychological  impact  of  the  var. 
■Jill  the  shod:  of  the  var  so  derange  people  that  they  ’./ill  be  incapable  of 


constructive  action  on  behalf  of  themselves  and  others?  Ito  vhat  extent 

vill  an  extensive  delegation  of  responsibilities  in  the  civil  defense  to 
state  and  local  Governments  lead  to  actions  consistent  with  the  national 
interest  vhen  these  may  be  in  sharp  conflict  vith  the  interests  of  the 


smeller  political  units?  Will  survivors  be  so  overcome  vith  grief  and 
apathy,  even  vhen  the  immediate  threat  to  their  survival  has  passed,  that 
they  vill  be  unwilling  to  make  the  effort  to  restore  the  economy?  Will 
those  survivors  in  relatively  untouched  areas  willingly  bear  the  burdens  of 
supporting  those  vho  are  less  fortunate?  | Will  the  psychological  scars 
produced  by  event*  in  vhich  Billion*  are  killed,  additional  millions  injured 
and  living  in  on  environment  vhich  has  become  distinctly  more  hostile  to 
human  life,  preclude  ary  meaningful  recovery  in  terns  of  human  velfare?  As 
an  economist,  I can  hardly  presume  to  provide  definitive  answers  to  this 
last  series  of  questions.  I want  to  stress  their  importance ^novover,  and  to 
emphasize  the  fact  that  the  relevance  of  all  analysis  of  the  economic 
problem  hinges  on  the  ansvers  being  relatively  optimistic. 


■P-241d 

13 


this  concludes  ny  surrey  of  the  problem  of  recovery.  I vill  swnacrise. 
it  by  saying  that,  fbr  the  full  ranee  of  possible  vars,  ve  seed  unawe ra 
: to  all  of  the  important  physical,  tech  nolo  si  cal,  organisational,  social, 
political,  and  psychological  questions  that  arise  In  connection  vith  each 
of  the  three  major  phases  of  the  recovery  process.  And  the  answer s Should 
then  he  pulled  together  and  integrated  into  the  heat  comprehensive  picture 
of  iriiat  the  various  possible  nuclear  vers  might  mean  to  cur  nation  that 
ve  can  construct,  !bv  as  I mentioned  earlier,  it  is  clear  that  no  cmour.t 
of  research  vill  actually  provide  us  vith  a picture  that  is  very  reliable. 

But  jC  cannot  refrain  from  commenting  that,  in  ny  opinion,  our  knowledge 
is  much  less  complete  than  it  needs  to  be  and  could  he.  A good  deal  of 
competent  and  important  vork  has  boon  done,  but  it  does  not  really  scratch 
the  surface  of  this  vast  problem,  and  there  is,  in  particular,  a definite 
need  for  a systematic  and  comprehensive  re- examination  of  the  vhole  problem. 

This  coomitt's,  I hnov,  is  feniliar  vith  the  1958  Pw'JID  Corporation 
Report,  "A  Study  of  Ibn-Mllitary  Eofence.”  ■ That  study  was  reasonably 
systematic  and  comprehensive,  but  its  treatment  of  many  details  and  a few 
major  problem  vas  inadequate.  On  the  other  hand,  the  large  number  of 
other  studies  that  have  been  done  are  relatively  strong  on  details,  but 
the  integration  provided  by  a comprehensive  study  is  lacking,  to  general, 
there  ore  too  many  unexamined  mechanisms  and  interactions  vhich  might 
produce  considerably  greater  problems  of  recovery  than  the  work  done  so  far 
suggests.  These  issues  should  be  examined  and  the  questions  settled  ss 
conclusively  os  possible.  A needlessly  limited  understanding  of  vhat  the 
ricks  are,  only  increases  the  hazards  ire  face  by  increasing  the  chances 
jof  seriously  mistaken  estimates  of  the  losses  a ver  would  involve  — rxd  either 
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underestimates  or  overestimates  can  increase  the  chance  of  a catastrophe. 

Sooe  of  the  work  now  underway  will  produce  results  in  the  near  future 
vhich  should  result  in  a considerable  increase  in  our  knowledge.  In 
particular,  sooe  powerful  tools  for  analysis  of  reorganization  and 
recuperation  are  being  developed  under  the  auspices  of  the  national 
Resource  Evaluation  Center  in  the  OCELI.  Core  results  will  bo  forthcoming 
from  that  source  vithin  the  next  six  months  to  a year.  I also  understand 
that  CCTJ'.;  in  cooperation  vith  the  national  Academy  of  Sciences,  is  festering, 
in  the  universities  and  elsewhere,  a larger  research  effort  on  the  social 
| and  psychological  effects  of  nuclear  var,  and  cn  attitudes  toward  preparedness 
Plans  also  exist|for  cot  ending  the  OCKi- supported  effort  at  the  Stanford 
Research  Institute.  Perhaps  the  rate  at  vhich  our  understanding  ir prove* 

■..'ill  soon  get  substantially  above  the  rate  at  vhich  the  problems  get  more 


serious  and  more  complicated. 

In  the  remainder  of  ry  testimony,  I vast  to  focus  primarily  on  the 
problems  of  economic  reorganization  and  recuperation  and  to  suggest  in 
General  terms  the  reasons  vhy  on  attitude  of  cautious  optimism  seems  to 
be  justified  ’.rith  respect  to  the  ability  of  the  nation  to  cope  vith  these 
problems  over  a broad  ranee  of  possible  wars. 

I will  not  discuss  the  economic  problems  of  the  survival  period,  which 
are  mainly  a matter  of  making  effective  use  of  inventories  of  food,  medical 
supplies,  and  other  necessities  in  order  to  meet  the  immediate  threats  to 
the  surviving  population.  Assuming  that  this  can  be  accomplished,  the 
next  question  is  vhether  production  of  the  necessities  of  life  can  be 
restored  before  the  inventories  are  depleted.  Until  this  task  of  resfcorirg 
p:roduction  is  accomplished,  there  is  a continuing  threat  that  the  economic 


system  vill  go  into  a spiral  of  cumulative  disorganization,  a spiral 


vfcich  vill  ccsae  to  an  sad  only  at  a much  lover  level  of  economic  life 
and  Pith,  in  all  probability,  a much  smaller  surviving  population.  Oils 
threat  arises  from  the  fact  that  vhen  people  are  unable  to  meet  their 
minimum  needs  by  the  usual  end  socially  desirable  means  of  participating 

.in  the  production  process,  they  ere  likely  to  turn  to  unusual  and  .socially 
■undesirablo  means,  such  as  foraging,  plunder,  and  sterile  trading  in 
household  goods.  Eventually  sore  fora  of  social  organisation  vould  be 
re-established,  but  that  organisation  may  be  at  the  level  of  self-sufficient 
families,  comuni  ties  or  regions.  Starvation,  disease  and  exposure  vould 
trike  a heavy  toll  of  lives  before  such  an  equilibrium  could  be  reached  — 
and  vhen  achieved,  the  United  States  vould  have  a primitive  economy.  To 
avoid  this  outcome  should  be  the  chief  goal  of  all  preattack  policies  ix^| 
the  field  of  economic  preparedness. 

Restoring  the  nroduction  of  food  is  obviously  of  prime  Importance  in 
the  process  of  achieving  economic  viability.  Several  studies  of  the  effects 
of  a thermonuclear  var  on  agriculture  have  been  made,  and  the  general 
conclusion  seems  to  bo  that  the  problems  vould  not  be  critical,  although 
they  might  under  some  circumstances  be  quite  serious.  The  reason  the 
problem  vould  not  be  critical  is  that,  because  of  the  large  agricultural 
surpluses  vc  rave  accumulated,  even  a complete  stoppage  of  agricultural 
production  for  a year  or  two  vould  not  threaten  the  survival  of  the 
population.  Indeed,  it  appears  that  over  moot  of  the  range  of  possible 
results  of  a var,  the  surviving  food  stocks  vould  support  the  surviving 
population  for  veil  over  two  years.  There  vould  be  time  to  take  th<* 
measures  and  accomplish  the  tasks  necessary  to  get  production  going  again, 
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•ad  to  let  radiation  levels  decline,  to  reorganize  the  patterns  of  pro- 
duction to  alniaiso  the  problems  created  by  long  lived  isotopes  such  as 
Strontium  90,  and  possibly  to  take  steps  to  decontaminate  farmland* 

Without  th»>  period  of  grace  allowed  by  the  large  surviving  food  Inventory, 
the  feasibility  of  avoiding  famine  vould  be  very  much  in  doubt. 

Restoring  • agricultural  production  -is  by  naans  the  only  Eajor 
problem  of  the  reorganization  period.  (There  are  other  essential  industries  — 


petroleum,  for  example,  is  needed  for  tractor  fuel  and  for  masting  mininun. 
transportation  and  heating  requirements.  Transportation  itself  presents 
important  and  complex  problems.  Studies  of  these  industries  have  been 
mode,  particularly  at  the  Stanford  Research  Institute,  and  so  impassable 
obstacles  to  recover'  have  yet  boon  identified.  However,  I must  evnhssizo 
again  that  the  interactions  among  idee  various  sub-problems  have  not  been 


adequately  studied.  Further  inquiry  night  change  the  conclusions  sub- 


stantially. 

Rather  than  go  into  detail  on  the  problems  of  restoring  production 
in  particular  industries,  I want  to  present  come  calculations  vhich  ncy 
provide  some  insight  into  wl^f  relatively  optimistic  conclusions  seem  to 
be  so  typical.  The  reason,  basically,  lies  in  the  great  productive  powers 
of  our  economy.  The  fraction  of  the  economy  that  must  survive  if  the 
population  is  to  be  supported  at  austere  but  tolerable  consumption  levels 
is  really  quite  small.  The  chart  share  the  percentages  of  19#  capacity 
in  various  industries  which  would  bo  required  to  meet  austere  consumption 
requirements  for  the  entire  19!#  population. 


CHART  V 


Percent  of  Capacity  Output  Required  in  Various  Industries 
to  Meet  Austere  Consumption  Requirements 
(Figures  for  1958) 


Industry 

1.  Drugs,  Medicines 

2.  Pulp  and  Paper 

3.  Textiles 

4.  Grain  Mills 

5.  Toibacco  Manufactures 

6.  Apparel 

7.  Leather 

8.  Meat  Packing 

9.  Petroleum 


Percent  of  Capacity 
54 

51 

45 

43 

43 

41 

4i 

4o 

J:0 


The  definition  of  "austere"  for  the  purposes  of  this  calculation  is  a 
level  of  real  personal  consumption  expenditures  per  capita  vhich  is  about 
two  thirds  of  the  prestint  level,  and  just  under  the  actual  level  of  1929. 
There  are  obviously  many  plausible  possibilities  as  to  the  amounts  of 
different  goods  and  services  vhich  are  to  be  included.  The  figures  above 
reflect  a particular  choice,  which  took  into  account  such  things  as  the 
historical  patterns  of  consumption  at  various  income  levels,  modified  to  t 
into  account  the  changes  that  have  occurred  in  consumer  tastes.  Of  course 
comparative  luxuries,  like  household  appliances,  have  been  cut  back  more 
severely  than  necessities  like  food.  The  figures  presented  ore  at  the  tep 
of  the  list  of  manufacturing  industries  in  terms  of  the  percentage  of 
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opacity  required;  the  definition  of  capacity  Is  not  sufficiently  unambiguous 
ia  agrlculture  sad  the  service  Industries  to  cake  comparisons  of  this  sort 
meaningful.  The  rest  of  the  manufacturing  Industries  are  distributed  as 
felloes:  In  only  ten  industries  vould  twenty  to  forty  per  cent  of  capacity 
be  required,  the  remaining  fifty- one  are  below  twenty  per  cent* 

JThe,requirement3  Jfor  .the  output  of  .the  .various  industries  were  .computed 
by  the  technique  of  input  output  analysis,  and  both  the  direct  requirements 
for  output  delivered  to  consumers,  an3  the  indirect  requirements  generated 
by  other  industries  are  included.  Thus  the  40  per  cent  of  petroleum  capa- 
city required  includes  not  only  the  allowance  for  such  things  as  gasoline 
for  private  automobile a,  but  also  the  requirements  for  tractor  fuel  needed 
to  produce  the  food.  The  general  conclusion  is  that  for  almost  all  indus- 
tries under  50  per  cent  of  capacity  is  needed  to  support  the  full  population 
at  about  the  1929  level.  Another  way  of  putting  it  is  to  say  that  as  long 
as  the  ratio  of  surviving  capacity  in  most  industries  to  surviving  population 
is  not  much  less  than  half  the  prewar  ratio,  support  of  the  population  at 
the  1929  level  of  consumption  or  better  should  be  possible.  This  is  the 
underlying  reason  why  studies  of  particular  industries  generally  reach 
optimistic  conclusions  — destruction  of  cepacity  relative  to  population 
casualties  has  to  be  quite  large  before  a situation  is  reached  where  the 
support  of  the  survivors  will  constitute  a serious  problem.  Relatively 
minor  efforts  at  restoring  damaged  capacity  or  building  new  will  generally 
suffice. 

Let  me  now  turn  to  the  problem  of  what  sort  of  ratios  between  surviving 
economic  capacity  and  population  might  be  expected  to  result  from  a thermo- 
nuclear war.  The  answer  depends  on  the  relative  geographic  concentrations 
of  population  and  various  types  of  capacity,  on  the  enow’s  choice  of  a 
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targetin z strategy,  and  on  the  level  of  the  attack.  The  Influence  of  all  of 
these  factors  la  stanarlzed  In  t?i*  aeries  of  charts  I will  now  present. 

(rigs.  1 - 6).  The  corves  show  the  percentage  of  the  particular  resource 
that  Is  contained  in  the  indicated  nur&er  of  target  areas,  op  to  the  point 
share  the  curve  is  getting  qu.te  flat.  If  a 10  negator  wsanon  made  a 
direct  hit  on  a "target  area,"  a large  fraction  of  the  population  of  that 
target  area  would  he  killed,  unless  blast  shelters  were  available.  Also, 
the  destruction  of  productive  capacity  would  be  essentially  total.  If 
fallout  shelters  were  available  for  the  entire  population,  and  there  were 
essentially  no  blast  shelter  available,  the  population  curves  may  give  a 
rough  approximation  to  the  casualties  that  would  result  if  the  indicated 
number  of  target  areas  were  attacked.  However,  the  approximation  is 
probably  very  rough  indeed.  These  curves  cannot  sevexy  tie  usea  xor  the 
purposes  of  estimating  casualties  and  damage  from  any  particular  attack, 
but  they  are  very  useful  for  getting  a picture  of  the  range  of  situations 
that  may  arise  with  respect  to  the  balance  between  surviving  resources  and 
population. 

The  level  of  destruction  of  any  particular  resource  when  a given 
number  of  target  areas  are  hit  obviously  depends  on  which  target  areas  are 
on  the  list.  The  first  two  charts  illustrate  the  different  situations  that 
arise  with  respect  to  the  balance  between  population  and  survival  industry. 
Survival  industry  is  a broad  industrial  category  including  the  industries 
that  are  important  in  meeting  the  basic  needs  of  the  population  — for  example, 
food  processing  industries,  medicines  and  medical  supplies,  apparel,  fuels, 
and  various  industries  that  produce  goods  needed  in  repair  of  basic  utili- 


ties. In  the  first  chtu*t,  the  concentrations  are  shown  for  the  case  where 


MltJ.N.j 


P-2ia6 

21 

t 9m  areas  art  ranked  according  to  population.  Tie  population  curve  shows, 
for  txseplt,  that  the  120  largest  target  areas  in  terms  of  population  con- 
tain V>  per  cent  of  the  country^  population.  The  survival  Industry  curve 
shown  that  those  seme  120  areas  contain  about  55  per  cent  of  the  survival 
industry,  in  spite  of  the  fact  that  the  120  areas  were  chosen  for  their 
high  population  rather  than  the  aacunt  of  survival  Industry  they  contained. 
This  illustrates  the  general  tendency  for  industrial  activity  to  he  core 
concentrated  geographically  than  the  population. 

She  second  chart  (Fig.  2)  shows  the  situation  when  survival  industry, 
rather  than  population,  is  singled  out  as  the  target  system.  As  might  be 
expected,  the  result  is  that  the  amount  of  survival  industry  included  in 
any  given  number  of  areas  substantially  exceeds  the  amount  shown  on  the 
previous  chart,  while  the  percentage  of  the  population  is  smaller,  l want 
to  relate  this  second  chart  to  the  conclusion  I developed  earlier,  that 
the  problem  of  supporting  the  surviving  population  is  unlil.cly  to  be 
serious  if  the  proportion  between  surviving  economic  capacity  and  population 
does  not  fall  below  about  half  its  prewar  value.  The  case  where  survival 
industry  is  specifically  targeted  is  the  worst  case  from  the  point  of  view 
of  reducing  that  r^tio  — unless,  of  course,  the  enemy  also  attempts 
specifically  to  avoid  causing  population  casualties,  which  would  be  welcome. 
Examining  the  ratio  between  the  proportions  of  the  two  categories  outside 
any  given  number  of  target  areas,  we  find  that  the  ratio  is  about  .75  at 
40  areas,  and  at  the  right  hand  side  of  the  chart  the  ratio  seems  to  be 
stabilizing  at  around  •JU3.  Since,  as  was  noted  earlier  the  percentage  of 
moot  industries  required  to  support  1929  consumption  standards  is  well 


under  kOf  "and  since  1929  standards  are  a long  way  fron  threatening  the  sur- 
vival of  the  population,  it  appears  that  enough  capacity  would  survive  to 
support  the  surviving  population  even  in  the  worst  possible  case.  It 
should  he  noted,  however,  that  survival  industry  is  an  aggregate,  and  some 
industries  would  suffer  destruction  in  greater  proportion  than  the  aggregate. 
.However,  surviving  inventories  of  necessities  should  be  ro^e  than  sufficient 
to  support  the  population  until  t'.ese  severe  bottlenecks  can  be  alleviated. 

The  next  two  curves  (Figs.  3 and  h)  show  the  relative  concentrations 
of  population  and  of  a group  of  industries  needed  in  recovery  and  support 
of  military  forces.  The  group  contains  mainly  heavy  ir.iustry  — tae  primary 
metals,  machinery,  Industrial  chemicals,  aircraft,  and  so  on.  We  find  that 
this  group  is  more  concentrated  than  survival  indue try.  In  particular, 
when  target  areas  are  ranked  according  to  the  amount  of  recovery  and 
military  support  industry  they  contain,  it.  turns  oat  that  something  like 
two- thirds  of  the  total  is  in  the  first  hundred  areas,  o'.nport  of  military 
forces  would  be  very  difficult  relative  to  the  problems  of  survival,  let  £ 
alone  in  absolute  terms.  Also,  this  result  indicates  that  recovery  night 
get  off  to  a slow  start  as  a result  of  relatively  heavier  destruction  in 
the  industries  required  for  the  production  of  new  capacity.  This  is  in 
line  with  the  conclusions  of  earlier  studies. 


As  a last  consent  on  the  concentration  of  resource:;,  I want  to  mentis 
the  fact  that  severe  bottlenecks  can  easily  be  produced  in  certain  indus- 
tries if  the  enemy  chooses  to  attempt  this.  A good  illustration  is 


petroleum  refining.  The  first  chart  shows  that  concentration  of  capacity 
in  this  industry  is  about  the  sure  as  the  concentration  of  population,  when 
the  areas  are  ranked  by  population.  A dramatic  ch;u:g.*  occurs  when  petroleum 
refining  is  3inr,led  out.  Over  90  per  cot  1 of  the  industry  is  ir.  abou*  100 


recovery  and  military  support  industry 


Recovery  and  military  support 


military  support  industry  end  population 
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areas,  and  12  l/2  per  cent  of  the  population.  Given  the  oxtent  o t our 
dependence  on  petroleua  for  tractor  fuel  and  transportation!  this  is 
disturbing.  However,  the  significance  of  this  sort  of  result  con  be 
exaggerated.  A heavy  attack  on  a specific,  concentrated  target  system 
will  generally  result  in  significantly  less  total  destruction  than  one 
aimed  at  the  population  or  the  economy  in  general.  If  imports  are  possible, 
the  recovery  problems  a y not  be  a:,  uericut  t..>  JLa  the  more  general  attack. 
Also,  the  apparent  importance  of  these  severe  bottlenecks  tends  to  diminish 
when  they  are  examined  closely,  ar.l  the  possibiity  that  they  con  to  avoiued 
by  modest  preparations  often  seems  *..ore  likely.  3oth  of  these  statements 
apply  in  the  case  of  petroleum* 

I now  want  to  examine,  very  briefly,  thw  question  of  how  long  it 
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thermonuclear  war,  assuming  now  that  the  rccrganicatior.  problem  car*  be  * 
‘solved  — thmt  i r.;  ih.~t  the  ecoror~f  be  restored  at  least  to  the  ~»oir.t 
whore  it  is  viable.  (Heedless  to  cay,  the  question  of  tho  rate  of  recupera- 
tion i3  not  reached  unless  there  is  reason  to  think  that  a cumulative 
decline  can  be  avoided.)  I also  assume  low  levels  of  government  expenditure. 
Rather  than  n v.;lng  specific  assumptions  on  damage  levels,  I consider  a 
situation  where  the  full  population  survives  and  half  the  economy's 
capacity  is  destroyed.  This  is  clearly  unrealistic,  but  the  relative 
balance  between  surviving  industry  and  population  is  on  the  pessimistic 
side  here,  and  the  results  of  the  following  calculation#  in  per  capita  terms 
depend  only  on  the  relative  balance.  This  emphasis  on  the  relative  balance 
can  be  quite  misleading  when  destruction  levels  are  high,  but  not  nearly  so 
misleading  in  the  present  context  tic  it  in  in  the  reorganisation  context*  V 
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High  destruction  levels  threaten  the  viability  of  the  system,  but  if  it  is 
viable  it  is  unlikely  that  much  of  the  surviving  wealth  will  be  unutilized 
for  long. 

The  following  calculations  are  all  in  constant  1954  dollars,  which 
correspond  to  about  $1.19  in  current  dollars.  A reasonable  estimate  of 
gross  national  product  at  full  capacity  today,  undoubtedly  quite  conservative 
for  my  purposes,  vould  be  about  $470  billion  1954  dollars.  Assume  half  that 
capacity  is  destroyed,  in  3uch  a way  as  to  leave  no  severe  bottlenecks  in 
the  portion  that  survives.  Then  a C-IIP  of  $235  billion  could  be  produced. 

The  1929  level  of  per  capita  consumption  vould  be  about  $1,000  in  these  terms; 
for  a population  of  ISO  nillion  that  means  consumption  expenditures  of  $180 
billion.  I then  allow  a scant  $15  billion  for  government  expenditures.  A 
further  allovance  must  be  cade  for  replacement  of  capital,  used  up  in 
meeting  these  requirements;  I estimate  this  as  about  $17  billion.  This 
uses  up  $212  of  the  $235  billion.  The  remaining  $23  billion  can  be  allocated 
to  creating  new  capacity,  and,  of  course,  to  maintaining  itself.  If  consump- 
tion and  government  expenditures  are  held  constant,  the  new  capacity  construc- 
ted and  the  uncommitted  old  capacity  can  then  be  ured  to  produce  still  more 
capacity,  and  so  on  in  a cumulative  way.  The  question  then  comes  down  to 
what  the  growth  rate  of  this  ” uncommitted"  capacity  is  likely  to  be.  I 
think  most  economists  vould  agree  that,  given  the  assumptions  of  no  bottle- 
necks and  the  conditions  of  labor  surplus,  a growth  rate  of  25  per  cent  of 
this  uncommitted  capacity  per  year  vould  not  be  unreasonable.  In  technical- 
jargon,  after  an  adjustment  for  depreciation,  the  25  per  cent  growth  rate 
vould  imply  a capital-output  ratio  of  about  3.  If  this  assumption  is  valid, 
it  turns  out  that  capacity  is  back  to  the  $470  billion  level  in  just  over  a 
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decade*  This,  onca  again,  simply  illustrates  how  very  far  vo  ora  from 
having  a bare  subsistence  economy.  If  tho  calculations  ore  repeated  for 
the  case  where  consumption  standards  are  held  at  the  lovol  of  the  turn  of 
the  century | roughly  £700  per  capita  at  19i&  pricos,  an  allowance  can  be 
nade  for  £**-0  billion  of  sovemrjent  expenditures  and  capacity  vill  be  fully 
restored  in  7 years. 

Tnccc  calculations  ore  in  no  sense  c.  proof  of  the  feasibility  of 
economic  recuperation  in  about  a decode*  They  are  much  too  rough  and 
aggregative  for  that,  end  nnny  of  the  most  important  effects  of  a thermo- 
nuclear var  arc  loft  out  of  account  — for  c:arrplc,  tho  changes  in  ..gri- 
cultural  practices  required  by  contamination,  of  farm  land,  the  probability 
of  severe  lottlervscho  in  r.t  lrr.nt  roro  ir/hntrie",  possible  physiologies.! 
and  psychological  of feces  on  the  efficiency  of  the  vorh  force,  ana  so  on. 

The  very  important  cssurntion  that  reorganization  is  successfully  a cccap lush- 
ed has  been  nade.  Finally,  there  is  the  fact  that  the  economic  policies 
assumed  are  recuperation-oriented  in  the  extrema*  It  i3  not  et  all  clear 
that  such  a high  valuation  would  be  placed  on  rapid  recuperation  as 
compared  with  increasing  consumption.  But  the  calculations  do  chow  that 
recuperation  in  a period  on  the  order  of  a decade  is  probably  not  physically 
infeasible  by  a large  factor*  Important  as  all  the  qualifications  to 
these  simple  calculations  ere,  they  ore  not  nearly  so  important  os  the 
difference  between  the  American  economy  and  that  of  an  underdeveloped 
country  when  it  comes  to  estimating  the  implications  of  substantial  losses 
of  productive  capacity. 

Lot  me  summarize  my  statement  briefly*  Ore  problems  of  economic 
recovery  are  complex  and  numerous , and  tuny  are  inadequately  understood* 
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There  is  a great  need  fbr  further  research  in  order  to  reduce  or  eliminate 
the  uncertainties  that  nov  exist.  Share  is  a particular  need  for  core 
supporting  research  on  the  social  and  psychological  aspects  of  recovery, 
and  on  the  effects  of  the  changed  physical  environment  on  agriculture, 
since  firm  conclusions  on  the  economic  questions  cannot  possibly  be  reached 
as  long  as  these  other  questions  are  not  nettled.  Cf  course,  many  of 
these  other  questions  also  turn  on  how  the  economics  comes  out,  so  there 
is  a need  for  a complete  and  integrated  study  of  the  tfnole  problem. 

However,  our  current  knowledge  of  the  economic  aspects  suggests  quite 
strongly  that  the  difficulties  of  economic  survival,  reorganization,  ana 
recuperation  need  not  be  significant  compared  with  the  immense  direct 
consequences  of  the  *mr.  1 say  "need  not”  rather  than  "are  non"  hec'vr-e 
I feel  that  nary  relatively  cheap  measures  of  preparation  would  have  to 
be  taken  before  the  feasibility  of  reorganization  could  be  asserted  with 
much  confidence.  Many  relatively  cheap  measures  might  make  a very  large 
difference  in  the  outcome.  Finally,  I should  state  that  these  conclusions 
cannot  be  drawn  with  confidence  vith  respect  to  the  threat  levels  of  the 
late  1960’s,  nor  can  they  be  applied  to  possible  future  situations  when 
extensive  systems  of  blast  shelters  might  be  available.  Very  large  attacks, 
or  nuch  greater  survival  of  population  relative  to  resources,  would  increase 
substantially  the  relative  significance  of  the  economic  recovery  problem. 
Feasible  preparations  for  economic  recovery  could  reduce  the  relative 
significance  of  the  problem  to  its  present  level.  Eut  very  largo  programs 
of  stockpiling,  and  of  industrial  dispersal  and  protection  would  probably 
be  required  to  accomplish  this. 


